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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an MR read head having an MTJ device formed 
to be sufficiently thin for attaining the high surface density by reducing the 
space between magnetic shields. 

SOLUTION: As to the magnetic tunnel junction MTJ device 100, the 
maqneto-resistive(MR ) read head has the MTJ device 1 00 located between two 
spaced-apart magnetic shields S1, S2. The magnetic shields function also as 
electrical leads for connecting the head to a detection circuit. Conductive 
spacer layers 102, 104 are located at the top and bottom of the MTJ device 100 
to connect the MTJ device 100 to the shields. The thickness of the spacer 
layer is selected to optimize the spacing between the shields. Each of the 
shields has the pedestal region for reducing the electric short-circuit between 
the shields in the case the space between the shields is too small, and the MTJ 
device 100 is located between these two pedestals. 
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75Pti 3 c n 2 ) (rm.%*-*>y<o%)2fexfoh<?) 
x\ >u rmmm 1 5 ocojf s«, ^ajaisttfl 1 

3 2<0«3OiJwfr< t t»2«-C**. 
[0019] tmWSL K4, ft 1 »y-;H« S 1 
1 4SW»«*»fe»l<0^-U-Jll 0 2(CJ1^, iXfc 
SK^rMC^fefltttff 116, S^SSiattl 1 1 8 , F 

v*imm.m 1 2 0 At^tusfeattJi 1 3 2 *a , 

ft 2 COX^— til 0 4 (cat, ^ft2<JDx-^FS 

1 2 0 zm»t& f y *;p«a<o*tt, f >*>mmm 
1 2otc^«t, tmt&ffi&m&mi 1 saxmm 
mmm\3 2<mfcmm®.<7)m&x'bh. §mr 
-ffrbnmm. ®mw.m 1 3 2«wt*rrtt^ 

Ef)*[6jl 3 3*»4>tth.-C, •f : Srt.*>ia4co«ffi(cA0a 
tt4fcttajT1 i T<*|filKlHHES-li-&. i^k3!«l«tt 
11 3 2coiSm ; t->yFiOffl«^(a^, fi! 

ot F >'*/U«giE«!OiS:S:'ft$*, itlJ^MT J?&? 1 

ooo«suiaa:tf«Bft;i:i,TR*sns. t&tA^zco^. 
zpfrbv— fvn' •/ ^ r- ^(cjaas its . v— 

^KSiat/S2«:at*ttaj*8Bi. «^ffiiil 1 6 
0£J:»), A-fr^§S«ttll50tcitt4ii:*lfiil: 
«j*116 0t4^^, yWTX»»ttll 5 0 
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£MT J*?l 0 OBX/A*— til 0 2, 10 4*^ 

testes. 

[0020] MTJfS^ 1 00 (H42WAH5) 
4. MTJff 1 OOO^TOlli, SS<^ffiCTO 

5 nmOTay- h'Jl (Hijt-tf-f ) X^— 9-Jg 1 0 
2i:LT81tg-t£ 1 0 nmJ^S5 0 nmOC uil±tc^ 

JRT^oTi). *ft£>*%IT J S^l 005- fflfifctStt 

-c m t j mra. y YwewrmsnT <*?t m&im 

§lr>a^^4*&tcttSTI±4 4>=ar^. V-F114. 
ffi'£\£2r (fee) N i si F ei9f ^71/- hJB 1 1 2 

( 1 1 1 ) jsftfcceas-frfctma^fc*. fy7v 

-h3$«tt«l 1 214. KftttttJIl 1 60j£ft£<E& 
HJItmKtt. TaOflMcCu&fc' 
Of cc£Jg. i«i3nmM5nmOTa/3nm 
M5n mOC u ffim^f&^h^tt^t ill . M 
TJ\-X1S^^7? 1 1 0t4, 4nmC0Ni8iFe 
19/IO nmOF e5oMn5o/8 nm(0N i 8i F e 
is {ZtlZtmi 1 2. 116, 1 18KWJC) <0X^ 
•y?££A. ;fl^U0nraM2 0nmOCuil 
0 2±OTax-K«±O£*§;h.l>. Cu^-tl 
10214. «K<0&@fc-$-4»l«0S'-;i'KSlfc#j£ 
-*-6»fi±fcl»»«§<l4. 0. 5nmM2 

yt-jmmm 12 otm&ztii. ztntA \ 2031m 
h y*>mmm 1 2 0 . ±&%mx? -y 9 1 

30<45 nmON i-Fe/1 0 nmOTa (■Ztlftl 
11 3 2. 1 34t:*f(E) 0)Z9>y7?i>l. TaJfl 
3 4 Ji. ^ao^cOMTJS^l 0 0<0«*fta«0^tf) 
^^•yh-yj/St l/tWK-fi. -L««ftX*>y? 1 
3 0J4. F«104fcLTt!«&fi>2 0nmC9A 

[0021] THiomflsx? 7;no fioji#ri<oa > 

T'£> 9 , A 1 2 O3 h V*/l#gl 1 2 0 |*J(C. 

zufcthtztbco, mm*** ■•/ ? u vysm\z£h®3, 
mmxhh. 


(7) #HB2 0 0 2- 3 04 7 11 

1 2 

[0022] m^mmmim 1 3 2-et4. mmwitt 

113 2th >*MHtM 1 2 0 b flBWRWHZ* C o 
£L<{4Coooo-») Fed) (xt4*->70) . ££J4N 

i(ioo-i)Fe, (xt4i&60) cr>Bl§$:$fr, Si 32 
<7)±¥t>K Nidoo-uFei ( x!4ftl 9 ) frifflflSB 
SKA-WTO?**. Co^t<(4Co ( ioo-.) Fed) 

( x(4ift7 0 ) . ifcttN i (ioo-») Fe.( xf4&6 
0) <0^^fflJiSr*-ri>C:c7)^^7^tb«l 3 20 
*y hOOSUA-ffctt. 1 1 3 2<D±*CD®&cr)m^ 

<m%smm 1 1 8 b Ltii. ±t lt**on i 

cioo-i) Fed)Jl (xti#>19) fc. hy*/M$gJll 
2 0i:OfffflCR(t^><t&Co*L<«Co(ico-i) F 
ed) (xlJ87 0) , ifcJiN i(ioo-»)Fe, ( x(i 
#)6 0 ) <0«lfc*>fc«)£3*i4 . ft*Off-f#C o(c 
iO. £fc{igiSO#ffiONi(ioo-.)Fe, (x(±#>6 
0) . £fcJ4C o(ioo-«) Few ( xttiB7 0 ) 
AOWIS^l*. IHBJUifiSWiiftl nmM2nm 
Off $ T$> 4 . *g£J10* 7 h W«»tA-f *J4»K<0/h 
20 3fc^CJ:9 0fciS<&*J:3£»a$*ii. Jfl 1 
8tffcMWNi--Fe<0*&. «£ttN isiFeisT* 
0 . *1<0N i - F e Offij£#0 cOflBMAl* *£*T* 
4. 

[0023] Fe-MnKMttll 1 614. N i -M 

niitcio, 4fctiHje«ii8rt<oa!«tttm*3aft 

A>fr^L, AlaO8WMiJ:0t)*«WK'h$*ffitfi: 

mz. mzmkmxii. ®$mmmm<?>®M*:- 
^hf. mmmb^m^m^zxm^ti 

30 4*«. H^SHattS^mWfH© (hard) "OHh&M 

oUltoffioWIS**^ Witf c o - P t - c 
]"-£■:&, C o-C r-Ta^l Co-Cr^ Co 
-Sm^, Co-ReAl Co-Ru^l &tXC 
o-Ni-X^(X=Pt, Pd*fcl±Cr) fcif, 
MCo-Ni-Cr-PtStfCo-Pt-Cr-B 

40 [0024] ^StfHSfcW&LTii^ftfcMTJ 

ami, mtj^i oo?>&i$±izw&m'mt:G 
-rzw. m?ummzfflim&mzn%L. mzby 
*>mm. mfcmimwRmimwmizttmi- 

IZblzk^Xh, BtiLZtlZ. ZoltzMTJm? 
ti, H4StA'05^$il4MT Jif^l OOfcti, * 

[0025] SE^S ( r -f X^*®ct) l ♦GfflmS/'c 

^1 0 0fttf<e<OBB!^— fil 0 2. 1 0 4(4. 0 
50 4RXm5l,Z7FZtl&£olZ, WR^-^HSl. S2 
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<?)fflzm.m$mzti. w\<n%% 'j - fi . at/i; - f * 
oanwsi. w.%is->vYms i ays 2na#Ks 

(H5#HS) t, &ajB20 0tT-r77±<7)iOT|£: 
olt|cDgBiti:£«i:0*fc5g3ftl>. {fM.tr, -tvy/OSi 
KEfcOEWH^O. 02j«m<0fa? ■ K^-TT'fctJH 
T. l-rv*Sfc'J1 2 50 00t*»/hOH«eyH» 
( 1 wmSft 0 5«MH?tc«<i) WBBRh-y h£ 

[0026] *^BJT1i» X-/1-F S 1 at/S 20«*SH 

V\ S'-rt'Fliai^&Ni FeX^i (XteTa, R 
h. PtifcttNb) . SL<liCoZrNb^t4fc 
li-fcy ^7 KFeAISi) ^*><5>Jg*S<l»4. 
H5t^$^|>J;3^, *ffcBHtiMR-fey-t£m§W«Jt 

^ntsfcfttttffl5fifcie»¥-v 7/iG i &t/G 2 
(H3 ) <o*&£W3#*?»t, ^-ssis^if s *x£*£ nree 

. HJRlSJi^fft. 7^<— tl 1 0 2 at/ 1 0 4C0 

mzzum-tz zkizx*). mtzimztMi . saw 
w*. MTj«^tms<offaw)jiaEn;tt, mtj*^o 
*jmb«mtj MRgax 
o^ / Hrto^— ti i o 2 am o 4oBttiiMB 

C0027] H3fc*SilSfia5flE»Ttt. «y7*l 
Gl&tfG2#»9t3l<XMU(*UJ:. MR-fey-^4 
OO'J — F *>* v- F S 1 at/ S 2 »c«mwtM^-f S 

■rffitta^fto/S. *il(C»LT*3HJ|0)MTJ MRS! 
KO^-yFT-Ji. ,K0«>%£$fii,. ^ 

-^H*«MTJ*^ 1 0 0*ttailiI»C»BW-6«SlU 
-Ftl/OHfe*-**^**. 
[0028] *»«OJIH t T'l4. S'-Jk HS1. S 2|§ 
^*^)fi«** . MTJ MR\»H mi&ftMffinftfc 

h. ASW^MT J&f-l 0 0<0J?£Ji, 6 6nmOT 
T'&S (5nm«Ta+15nmOPt+4nmi7)Ni 
si Fe 19 + 1 0 nmOF esoMn5o + 6 nmON i si F 
ei9 + 1 nmCDA 1 2O3 + 5 nmON i si F ei9 + 2 0 
nmOTa) . ffl$. Jfig^-vyrfGl. G2«*/Jn 
<Off£li2 0nmOTT'fc.2,. ftoT. MTJ*F10 

*«£s SltS 2 k<7)ftmt 1 0 6 n mJ3lTT*6. 
■IOC: k(± ( t'-y H*6Mf* yr^BIJ: 0 fcflbWC'KS 
^!Wfc<K5£-fl>i, ) 14 y^^0 2 50 00 01il 


(8) «p^2 0 0 2-3047 1 1 

1 4 

1102, 1 Q4tf%ti?ti<r)i/-)VYS 1 . S2(Clt 
«SN*3ii&*£. yrSG iat/G2#|SJ?*$ 

*u i/-iv mmmt e 6 n m jaTfcdassn* . ft 
mr^v vcowtftmmii. i-f>f-afc04oo 

0 0 0OT<oaBiai^fcWll3ft.*. 3Et, X^-Hfi 

1 0 2RV 1 0 4 tfOJf m-f<X7 . 5 n mlilTC 

fc , WMlim-e>MT J M R*^ 1 0 
0£*.0. M V^ifcO 50 0 000WTOfiS»SE» 
«)J:9*v^4M!WB*«riBfc«r*. Sf-'T. 7^-tll 
10 02, 1 0 4*«liU «lfc*>»8*«lf- SifcK 
JO. J*a^^TlWW*MTJMR|iroO^'y 

h £tsu-r h fc«> t , ran s jwft»k3 *i» s . 

[00 29] *«B^MTJ MRBHX0A..y H(i, id 

«?gsffl«vte®m)^-^3yt»3ST*j>s. «S2 

nm^CuX^—tJll 02at/l 04. H$5nmtf0 
I rMnS^ TX«1 1 6. IIS 2. 5nm<7)Co 
mfittKS 1 1 8 . W3 1 n mc7)A 1 2 Os h v*>m 
Mil 20. at/i?S3nmC0N i si F eis 7 
ttlA»^Jjc&flBit J: 0 . S^ff ffi&MZ 13. 5 nm 
20 OMTJJR^at/^-tl^figSitS. ffiot. 1 
>fy^-Sfc 0150000 Ofi^l^^jlS^ Sigt^JK* 1 

[0030] . 7 ij -?$?Sttl 1 3 2 

RStOttSat'^ rxl 1 1 6¥'>-^¥S 1 

30 (?5BaS«*tt*^8eSii**»^T**. ^t. x-;l^FO 

^— til 0 2. 10411 ttmill6, 132 
k<«»»«*fi*r4-*, iil<90lfry-^FS 
1. S2*»«H*f*. L^L^r*^. *^T-(i. a 

Sfifitsii 1 6t«nt4f^ri/-ni 1 2, aw 

7 U-3$iSttl 1 3 2 •/ fy^l 1 3 4 

^-tlfc «itf. 7.^—9-110 

2RXfy->r\/-h\ 1 2»M*f±. Talc J: Ofe-^ff 
40 5nmMl0nmtM$il4. RHKc, ^vfy 
i/11 34at/7^— til 04C0H*(S. TaKi") 
Sg^rff 5 nrnTlj^l 0 nnrC#j£3*l*. *JKB<03IH l 
■CJi. MT J *F 1 0 0 COjg^Jf at>*x^— tl 1 0 
2.104 9>% § S ^Sttg-f 4 . 
«i. y-/PKIBo»)l36«<KSSit*i:*fc:. »*y-F 
t is->v f t c^raommw^is^ «r«gtt£l$*-f !> * J , 
^-;i/FHc7)it^w^i:^,«^c7)5i^tijD-r-i.. i 
OiiUH6fc:*$ix4J:dK:, MTJ^IOO*^ 
»ifc<H«tJ3v^. v-^Fra<^»Sl^tiairri.c:t 

50 tiOKiSSixS. 06-Cli. MTJffl 0 0jWB« 
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ii^fx^H6i, l6 3£fi"U -Hitiy,!?) 

fl$fl?)|SJPIS#. MTJff 1 0 0# s flM£ft.?>ffll£ 

[003 1] *^BJc7)MT J MRSgJR •J'Vy FcOSQO 

-^FcomSffiJt^/hS^ClfcTfcS. y- 
^F##^tflava>£>T&.& . MT J^^<0Sfti60« 

m y - f *\ f t m t j t comzmwz ti& 
ztit>wj-wm»msMii>e>imzti, mm 

comm D - F c?>m £ 5 F RMHI S # . /Jn 

-F*fc*^>4:fcS£*ERTa«##MtS. £<a*fl» 

F fc LT illl&t £ ;l^F £^S«E*TaVh3 

[0032] 077^0 1 1 2r#H3LT , #&BJj£DMT 
J MRfiaXO^ / FcOJg^ro-bXlco^T^^Cl 
fcttS. 7°o-bx(i. 06tjp£;h.£i<y>i:gi&U>x 
•f^r*>^J8M^-;l^FIBl0^g|*\ MTJS^A^ffiix 

tiffimz&ux±z\,mT j mrsk-y vcommz-o^x 

-TittS. 

[00 33] 07tjjs$*U>,J:3t, 7a4*xte*s-j\, 
FSl_fct, X^-Hfjfi0 2, MTJ*^100. & 

tf±att^— i o 4 ^Jttfxwsiste ftm? I ZtiZ 

f#„ fflfS0nmJbS2 0nm<7)ffiB<0iP££fl--fl>. R 
^ffittfll 1 6(i. Fe-Mn, Ni-Mn, Pt-M 
iK I i MnSl/Pd-Mn^t'f), &*&&»tf>tt 

tt. 7 n mM 3 0 n m<0«HT*6 . BBMHUI 1 
1 8(iU3t(C{iN i - Fe^ ^WiNi-Fe^ 

SW&Jf£(i2nmJ^10nm-C$>y. CofWil 
W&JPSteO. 2nmM2nmtM. Fy*/UP§^ 
ill 20t LTtOT/l-S-^AcOlf^ti, ii^O. 5n 
mMl. 5nm<7)KH-C'J>S. 7'J-»113 2 
JiiligN i - F e jfcfcttC oiNi-PeM 

602ai-CftO, ff£l 0nmM2 0nm«N i — F 
e£&t.ff£0. 2nm7S2nmOCoi:rt>£>|£ 

4. xi— mi 0 4«, x^— tiii 0 2t,zmix±. 


(9) #^20 0 2-3 047 11 

1 6 

[0 0 34] .mucosa*,. »^ -ftfy- t'-Aft 
^L<{iRF^^«iDC^^bny • XK-y^'J 

6<DJB#U y'xb230 SrJBWC , 'J t J: 0 

yc*-yfl;Sfi4. %fcB9(c*3*i*J:3(c. 4*y 

■ 5 'J y^HJ; 0 Uy'X F 2 3 0 (c J: OflSSSivSrUff 
flfcBfe*-*-*. 4 #y ■ 5 'J V? ■ rny-^'tli, >f 

*y • s y yycom^t'coKfrn^n-^mm-ri z t 

10 t<fc 0 , Wx F 2 3 OtfffSL&^MSiJrOJl 1 0 
2 . 1 0 0 atf 1 0 4 2:^^-4 fc'»tT{i& Lt . St 
IKSSv-zV F s l ey±Mfrh t . d^'ttff^^m* 
3*l4J:3tiftU-3*l4. Uy'X F«2 3 OJifflft, T 
yy-i); hZGt&2SMl' t S'Xh?$)l. 09<7M 
*y • * y y/ig(?)i. 01 0 t^Sixl. ± 3t. M 
*. r^s-tafciis i o 2 *if^>»»WH<?)Ji2 5 0 
-<^y • t*-i*£tdiRF x;*-y ? v y^iix*) . 

^<fct d&Vx^— 9-jfi 0 2. MTJfflOO 
StXx^-- 1 0 4 c7)Ji$£7)JgfnJ: 0 i*&v>ff;S t 
20 . ffiS«2 5 OWfHtft. U-^'X FJ12 3 0 

iWRO*^^ X^—fm 1 0 4 ±tft3tS*ut»BH- 

ftim£zti&. mmzmi uzmztiixoiz. ±» 

^-;PF«S2^ ^jfy ■ t-Afl«L<iiRFi 
[003 5] ±ac7)ro-b>5.{±. H4t^$il4J:3 

t . fas 1 5 0 rt t«astt*f»*ffl*atri t tj: 0 . 

7 y-3fc«ttWHJB 1 3 2coW£JTfaco;U TX±tz\± 

30 [0036] x^-t«. 7 v-ax/mssxamm. f 
y*;HWfc*)iatfR3fiattJBo^t(K0Jisii. son 

m^8 0 n mc7)®HT-^l> . THI^WWF S 1 3 
OnmflWJ dfi(t3t-y<S »J y^'§il, 0 1 0<7) 
xerf»S/l6ttl8«<Off Stt. 1 2 0 n m«TT'*> 

Si<0ff«4. MM+77Stf5 0nmM8 0nm 

jarr* & m t j * y* *^ s ii^wr w 

FS^SS'^ 50nmM80 nmTIS^Lt, 1 
2 0nmUTFtf>MTJ MRggK O^-y F?r^tfi-t5„ 
40 7'J-SMKttJil 32**, 2OS0V- ;UF*ia<0itf)^ 
•y rrt<o«t»*C*:ffl[BftftS*LS ( -t%b*>m 1 3 2 £ S 
/2tiEK-f!>) ifc**WfO-C*6fl5T, ^iitix^- 
••fdl 0 2X1X1 0 4 £Off$, S liO^--y<5 yy^o 

[0037] MT J -fe y-9-<Oii)£aiflglS<oa. 11^38 

«tt«i 1 8*>BHfcfri6i (^mt-^yF) taw^ 
laitaiiifcjiHiei&efB-c**. s^stettai is 

i: 02HaMS-&Ofcftt . R^ffittil 1 1 6 i: Lt F e - 
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(10) #^2 0 0 2-3 04 7 1 1 

17 18 

h. LfrLWh. z<mitMmi&wmMi is m^^<r>Tx\ m^u^tfinm^ijmz^-oxm^. 
%t>%\.\ mmtfr-- 'j yy ■ x-^ymzxtih ^mm^c^^-jx-. mM^mimm^sm/m 

tl. fiJg#Fe-Mn(OS!g[&Jg (blocking temperatu OJM^fatffitfcftft^i-U mi®MM>(D#&cr ) T 

re) X*)hmi\ mi8 0%£X'±%2tLl. X\ ^Z^tlZ ttfXZ imi$mil&Mb . b5IE 

■cmu Fe-MnJBnfc«*Hssa«ttBi isfcos iisssatti t Kfie^ajKsaeJi t cmizmmixws. 

t*v\ %Si1£8 l 1 S^X^^ttJi. Sit, friBHS3t«tt®aV|ifE«?aj5$5BE14«cail=5: 

1 *tc7)Jf 116. 118 fcfcffl-f 4 £ t fc «k 0 3ri«W> h y*^«8Si nriBK-tS , Jg£ h y*/H*ffiJB 

SBi$ftl> . @s£3£58ttJI l 1 8«aMk*iaHiWJnBt« t £*tr. h y*i\#fet . ttiEBSt h 
«*iflifcis^ . r--yy/- jt--yy^«En 10 *iiEai«ox^--9-jik<oiam%atf»2<^wtt 

flnHPHi. H4co^Epi l 9fciD^$^I.J;3t. Ill <o**<— Wit. ffiriE5S2<?)X"<— */f±J;:iffiB$ft.£ 

5g3$fflSttll 1 8«oaEftt-^vh*ABStaE«rS f52(?MWtte>»»i/-^h*i:i**. mfie^lcOy- 

^faK&oTElJE-f & . .1 ittf^iKttJf 1 1 8tf0#tt K*>£fliiiESI 1 cDX^--tfJI, iffiiE®^ h >*)\sffr& 

C0TX\ F e-Mni^f Lfc*S*T* 0. gffi* $ atflHBB 2<0*^— t«SriitTfrldll2(7)x-^H 

Fe-MnOffl«a«jaT^a«TJi. IEf§« ( 2 ) ffiEflKlh ^Wgl=ffcflFfEJiS2<7)X^— mt 

m^vwiaw$><vt£&.<?)Tx\ ffi&mwa 1 1 so ^isHcsasfi. iffis^h>^/H*^fcA*>iit£fii 

[0038] E36-C5*^<»iifc*»BH<OS(ElM«i» MT HaStO^ F. 

j^ioooffi«kR-co^$-*L. MTjamc 20 (3) mmm2<ox^.— vmw. msm.hy^jim^ 

*ttTtt4^. jwoidittcii. ^fx^^asa^'M is ( i ) EttoapRO'w K. 

TJ#^l00<OBfltJ: l 3fc*#<Sfi. MTJfW (4 ) 1tmgS*flitt*fc&ttU M58S*iii£K<i: >) 

MT J*?a»&«hfcBf705'-rt'KS ( 5 ) mTfeSg 1 OX^- WfcWE* 1 <05/-;kK±t: 

i . s 2 raoa* fc^t ,mtj wm&L* *i, tmizmmmtf mm 1 ^x^-^ « 

z o Ltimmmmit. mimm 1 1 x mmmmmmi.izw.mm l-zjmzhi . mm 

m^tltzBtfLTa-tAkmtonTci-bAlzX 30 ( 4 ) BB»<0KK9^>y H. 

*i»4. U»Lfc#fc. MTJffl 0 OBX/**— 1 ( 6 ) MEftl4>*"t— WLtCEif $*U ffifES&lK 

11 0 2&tfl 04tt. 09t*Sh.Si:ofcjj--^*5 *Hto#Jft£ieM-*T VTV-hJifc**, iffES® 

V\ ^M^h^Owrn-bXlcov^TJilBl-ffcl.. (7) Urie^lcOX^— tl*\ BflilE^ffittlcT)^ 

Tffl^^f x^;i/^'(t*^§iil.^m, a 1 oo zmtthT-y-ris- bJSXfr *) , HulER^Kttil^'mi 

Ifi^tWc. 7 * h^Vx h 2 3 0 *Jfc£U£L *^ C-r vru- l>«±tl»JS(«LT®jSS.AS . lulfi 

^*cOffi^'ft^««^i3fero-fext «t ( 5 ) IE»*>iBR 9^ * H . 

tfiltttt. H7 JbM0 1 1 t*$ii6»*ISi:a«<?3 ( 8 ) 6MnO«<WPft<0TC, «eSt£b3fifiKttJB(OfiH(fl: 
■fe-ybtcJ:0JB«S<i6. *fci/-/H« S 2*«, 40 *ft*fiEffl^«tt*<oafldr|{it:ffli[t. 

?nfc*B±Kiisft*§ii, ±m<n^T^-?Mm^L izjUTA-t&UTxmmmt. mu/U7xm& 

ztuttw amtmumtammmt^mzRm^ti. msfrvr 

[003 9]_*b#>b ix. xmmmtmLTWF ^m.mmimmm&m^mm^mtm 

mmzm-Kth . mmt mm^— mtftmymmizi o wr 

[0040] ( i ) mmmmztsmztiz t s . «ft± r^siattJB^^mawfc^KS/i. «ttj«^i5 

£m%&mm *> ^ •/ f-cj> t . m 1 ma&wi^ ^ TxaiaiMHca&fistri fc ^ < . mm 

is-ivvt. mB&inis-)VY±.£Bs&iihni0i W8,hy*frm-&zmtxmffijmzffitiz. mm 

sratt <o*t~ t . suie^ i ta±tciefi < 1 > m^nim o ^ 7 h . 
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(11) ftffl2 0 0 2-3 047 11 

19 20 

<0-»T*£, ME ( 1 ) IBK^SaXO^ y K. */l^Sl£j§tTSi^fi{;:85:ft.& h y*/t-«Si[<?)7t 

do) i«e»iavjB2<?)^-^Ht:«N*s*i4«iaj towmisti. m- h • THsyyy. 

ER*irtr, fuie ( i ) iem^MKOA.-y f„ (i6) ms.mmm^mtmi^2<ox^-^mt<n 

(11) Mem l m 2 h'<o#« *Kfx 9 *u MEfi&M 1- y *^Ste^<W)JWfcfHI 

^hw****, me* i o^^-iM*j|>riem i ^sft-ts** y vyrmzstt. me ( 1 5 ) eito 

^H«l9E^TX^;MWB±t»JSSit. ME£52<9;*. ^-y H • T-tey^y . 

^-1^«*<iiH»2»^-/PH<0ffilE'<f f X^/HR*J: (17) MES^m^—?®**. MEBS$i.hy*/Mg 

mess i &yss 2«j/-;p hibmhi^ ^fc^wtftHsitflw-*** ? vy/mz-hh. 

mz^TXfjummwmizts^-z. me^tx^/i^i me < 1 5 ) ie»^-y h • r-t>7v. 
isrti line ( 1 ) leawspRO-N-xH. 10 as) MEsn^x^— t)ifcMEEi5@$ffittJffctf> 

(12) mi^xtivffi&n&'tcommtiK mbsu ibk. tBS^e^* fc&ML-tsssj'u #®33&£ 

2MAB 2*>*"*— WffiHtt H— C** . Bute £K «fc 0 MEII£&&ttJi^t:fj fi£E£1-&R3£6a 
(11) fe»?)!tJKK)^'y H„ buIB (15) fESi^y F • r-fey^U . 

(13) MESU&tfS^Ov— ;l-F#, NiFeX^ (19) MBBIOXI— 9-«±HffiB$il. ME£3$i 
4(XUTa. Rh, PtjfcfcttNb) . CoZrNb «ffll^»l«*«atf &Try7"U-NJI***. WER 

f e a i s i ^ t*o^/p-r*»^a«« »«tti3wnEryr u- vm±izmmm lzbi&z 

tl&tt®frt>%&. MB ( 1 ) EanKBO'N? K. ii*. ME ( 1 8) lES^y H • 7-fev7y. 

(14) MESSK 9 ^ -y Hj&nwWEttf ixffrbr- (20) MBS? 1 tirGK&Kttla» 

tzmtiit hurvb o . wiaBBR")^«y jsfcsaw-if-yri/- ht* o , mer3HH4«# 

yF#MET4X?*^T-?£Maj^>£^ MEr 20 MEry7V-h«±ttt&ltMLTJIM$fU, ME 

lX9<7)$mtttfa'thx.T'<TVy7W (ABS) ( 18) tett^yH • T-fevyj. 

t . MB A B S h v - y y ^ - iy Fffifc (21) EPMJi^tt^TT . MB&tfJ3£S8tt flo® 

h 'j y^ • xy Htriem 1 (Oi/->uv#MiSL ttwz/u rxt&m rxmmmt , mb^ r.x3£ 

S*i*MKT*6 . MB ( 1 ) fe«<7)fiMX9^-y K. «ttl!:nieKaitt«ttJl^^nt:£S$n. ME' W 

(15) mmmzimztiz t # . a&ettT ■* r^»aati*i!(nEttaa«iM^fe«^tc4Mir^* 
• H5>( 7ft<7)®.mmT < xtfr^T-fzmm-fz mmt me*^— •f*#ME*&siJifc j: our 

Knef-f^^^pKKWBii-r^attaH. aww MESu&t^2cox-;i^mffiix&i:#fc. mess 
iB^aiffifcsit^ w—wy- xy Hffls-^-ri. A.. y 30 a«a» t ttie>'W r^siattifcaaiatri t . tt 

k ■ * * y rfc . friB'v vp-tt'j tomb h y taia^ h y 9 t-csitfrisifcatfu . buIB 

y^ • xy Kll(;*oT > IWettdJlil»^)««<ofc (15) IEK^a. -y h • r-fe yy y . 

fecommy-KSrffitt'tsmKoaimttojiMx-^H (22) itiE»iat^»2<o^-/PHfc:jeRSji4ttaj 

b. m%mi<r)^-)VV±.^\<mwet<r)X^.-' m EI»**tf, buIB (15) !E»<^-y h • r-feyyy. 

b. m&51<7>X'<--yfa±.0)®Mhy*Jl'1gi!X'b'> (23) ltlE»lRt^»2*)^-;H«?)#^**^-f^^ 

T , l!ilB^**^c06pjDai«Offttc7)TT\ ffi-fL*-^** /HW*t**» ffflBSS 1 9)Xi— VMIfimiW. 1 <^)x- 

%m:Mz®^TMfcZti. EWE^BjhSitS. MB ^KOMB^r^^/^WLh^^^ix, b?IBB2«0X 

i±t»«LTEa§iisf6»hy^;n?s«tjiriBh meffi Rvm2cr>is->ivm<7)mmf)K 

y*MHtM±!£#tliLXWMZti. miT4X?frL> 40 we^fx^;HW«V)JWit*iV^T, iia^fX^;H 

C06PJOK^^OTT% iSft^^iilBil^JKttl ftg[*lJ: 0 v\ buIB (15) IBtSc^ y F ■ T-by 

<0Wt*l*lfcalltfe:iBj»t4>iis B«IBEnjD»Jio#4oT ^'J. 

■C. iAtliB^iit^SSttB^aEttli:** ( 24 ) lulB^rX^^lSO^-^OffiW^, s?IB3ll 

tt. m% h >*MStet . HiiiE^tti»iKtti±^m 2w avm2«x^— |3I-T*J>S . ME 

^mttfiox^— t . mam 2 nx^- 1 «±tciea (23) ie®^ -y h • r-t y ^ y . 

mllft\£®fob<?>mm<r>tzfr<?>%^)-VZffi* (25) «rlE»iaV»2<05/-/l/HaS*, N i FeX^r 

•TSm2<^mit«0JKm>— tVYbOs^. mSSiin ^(XtiTa, Rh, PtifcliNb), CoZrNb 

; s-)v vfrkmsst 1 vm. mm& h >*>v ^ s mf f e a 1 s i -&^$r-s-tf^^-7 , *^jgiR$ 

it^St/MBm 2 <0X^— tT . MESS 2 cOv- ^liWH^A)** , MB (15) !E««0^ y H • 7-fey 
-^Hfc5*»«/txjW|«8*i, ME^'x^mlEhy 50 7 'J. 
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2 1 

(26) fffE^ y H ■ 3f 'J Ttf^TKT V V? ■ Ay 
CHI ] «EWKJ:6IHHMTJ MRWRO^vKk 

[03 ] *»MTJ MRMK^-y K**ffiS§*l 

^ssji*A.. y KteflWLr, ^-/pkibki 

[04] #S&«UJOMTJ MRgaRO^'y WMTJS 
^fciJHBrfflH, Jfelflc^y-Ffcl/CWtttiHtSl 

[05 ] a(sJffl<OMT J MRflpDWW KOftttlJKC 
»t*MTJ3|H i aW f «tf5«<»5«JtffiB*5rr. \7H 

[06] MTJif«yiy-;^*(7)'<fX^/HiSH 
*^C7)MT JMRMK0A..y FOSSSt 

[07] y-/PHSl±l:, .X^--?! 10 2. MTJ 
1 0 0 . &tf i&X'*— 1 0 4 <7)Jt«WO*m£ 
Wt 6 . *mi<7)M T J M RSEBS i? \7 F<D^|£X 
gSr^-t0TS)S. 

[08] UvXhif 2 3 0£A'?->ft:-r£, #f!9i<9 
MTJ MRggJRO A vyF(7)Jg(£XS^*'t0-CJ>S. 

[09] Msv- $0>7t l z]zt)l>iSAhmizmbti% 
USB#£Bfc£^-.S , #f&BJfcDMTJ MRSHXO^-yH 

[010] ^fl 250 fctf*** s *SHB<OMT J 


(12) #HS2 0 0 2-3 04 7 1 1 

2 2 

[011] y-/H<«S2£tf#-f4 % *fMJ§<7)MTJ 

10 ggp 

1 1 

12 r-f^^ffilftt-^ 

13 ifXjryh 

14 7?fil-? 

15 mnoRf-vr 

10 16 BSliEfcr-f*? 

17 vJM&tr-yjl- 

18 AT" 

19 ^-77U 

2 0 X7<T'J >7 ■ Ay A? 

22 W&T-J* 
2 4 tX^yy 3 y 

2 5 0 /m&&^ vV£M*hy>A 1 Js>.-y 

4 0 MR-tyf 

50 mm 

20 1 00 MTJlf 

1 0 2. 1 04 X^— 
110. 130 HffiX^-y:? 
112 x-F (ifctt^yru-h) J| 
1 1 6 KBOtt&ft/'W rx« 

1 1 s ®&mm 

120 feflfthV^UgSM 

132 yo- (twmiti) &®&m 

134 df-V'/ty^l 
150 r*3MHM 
30 1 53 MKaugg- 

16 0. 250 imm 

16 1. 16 3 *<.tA?)V 

20 0 XT^T'Jy^ffi 

23 0 
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WM2002-3047 1 1 
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(14) 


#^2002-3047 1 1 



(72)«BB* 7 V s ? 'J «y 9 ■ ^ X ■ f' 4 )V 

28 
— T 

TP< 'J #£«H95120. # L> 7t^-7jfl 
6596 


(72) $&5J# xf . iT _ h . X f7ry • «v77- 
7;< 'J #£*l!95123. # D 7*)V-TM 
6264 

r ^ u * £^1194087. # >j 7 * )V~ rm 

'VWT-- K:M 7* 882 
F*-A(##) 5D034 BA03 BA08 BA15 BB08 BB12 
5E049 AA01 AA04 AA07 BA12 
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